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Abstract

Automated image segmentation tools allow for the identification and quantification of biological features observed in cross-sectional images. This research analyzes the use of a pixel classification technique to
define and quantify xylem conduits in plants. The images used for segmentation were obtained via laser ablation tomography (LATscan). Using open-source automated image segmentation software, we
produce segmentations of vascular features in several plant species. The resulting segmentations allow us to run a count function, quantifying the area and count of xylem conduits. This quantification provides
insight into the constitution of the plants as the xylem provides both mechanical structure and water delivery upward to sites of photosynthesis. Additionally, because growth rings are evident in the images,
xylem conduit quantity may be seen with respect to age. This processing methodology will drastically increase the information available to crop scientists, allowing them to improve crop performance.

Methods

Introduction

Provided with seven cross-sectional images of Douglas Fir
(Pseudotsuga Menziesii) and Norway Spruce (Picea Abies) roots
created with LATscan technology, we quantify the individual
xylem conduits. A random forest algorithm is trained to identify
the individual conduits in open source software, Ilastik. A
segmentation is created from which we quantify the xylem. Our
results are then compared with segmentations created by hand,
that have been provided to us.

Machine learning algorithms have become increasingly
employed to process expansive datasets. We aim to use a
human-assisted random forest algorithm to identify pixels in
cross-sectional images of plant stems. By identifying pixels
which correlate to xylem, the count and area of the conduits
can be easily calculated using segmentations produced by this
algorithm.
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Above: Image of plant stem created with LATscan technology.
Below: Full segmentation of xylem created with Ilastik, machine
learning software. Scale bars show 500μm.

Comparison between hand-counted and machine learning
results. Above: segmentation created manually. Below:
automated segmentation created using machine learning.
Scale bars show 500μm.

Conclusions

•

The machine learning approach to identifying xylem
provides us with accurate data, on a larger scale than can
be attained by traditional methods.

•

By using a similar approach to identify growth rings, we
may quantify the xylem with respect to the age of the tree.
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Future

Future work aims to track xylem throughout a Yellow Poplar
root (Liriodendron) using 62 consecutive LATscan images that
have been provided.

